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Abstract 
Recently, enterprises have started considering Green SCM (Supply Chain Management) for the purpose of securing a competitive 
advantage over other enterprises because of the increase of international conventions related to the recent climate change, the 
strengthening of global regulations for environment protection, the demand for environmental suitability by stockholders and 
investors of enterprises, and the consumer’s preference for environmentally friendly products. Green SCM is emerging as the 
strategy to preemptively cope with environmental regulations. However, many small and medium enterprises are less aware of 
the necessity of its adoption and are not ready to adopt it. This study investigates green business activities of small-medium 
enterprises and examines differences across SCM processes. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction 
As the significance of the environment is more recognised, the correlation between environment and business 
management activity is getting more important. That is, the factor of the correlation between business management 
and environment is very important for securing international competitiveness regardless of the size of enterprise. In 
the situation that the influence of the environmental issue is becoming bigger along with the increase of the 
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enterprise’s social responsibility, small and medium enterprises can be no exemption. Even though their capability to 
cope with environmental problems is weak because of more vulnerable management conditions than those of 
conglomerates, environment management for harmony between environment and economy has become a significant 
task to them. As a matter of fact, the environment management by enterprises has gone through the expansive 
conversion to so-called product-centered environment management, which includes the consideration of the entire 
process of production from the past enterprise’s process-centered environment management since the late 90’s, and 
accordingly conglomerates have played a leading role in highlighting the interest in the development of 
environment-friendly products.  
Recently, the significance of Green SCM has increased under the condition of these new regulations. A lot of 
global enterprises have already adopted Green SCM or are considering its adoption for such various factors as 
response to diverse environmental legislation and regulation, improvement of the image of their enterprise brand, 
work innovation, and cost reduction. In fact, the small and medium enterprises, however, are usually unequipped 
with enough information and human resources to cope with those environmental problems effectively. In addition, 
the majority of small and medium subcontractors are feeling much pressure due to the demands for the environment 
of their companies. While aware of the necessity of Green SCM, they are complaining of the difficulty in its practice 
because of the problems of cost, response time, onerous reporting, technology, and communication, including the 
lack of understanding of the issues relating to environment.  
This study has examined the green management activities by condition of small and medium enterprises’ SCM. In 
other words, the classification of Green SCM Activity Processes was applied to the review of Green SCM 
Awareness and Green Management Activity, according to such stages of SCM as purchasing activity, producing 
activity, marketing, distribution, logistics and transportation/delivery activity in order to deduct implications for 
Green SCM strategy of small-medium enterprises. 
2. Green SCM and its business activities 
2.1. Green Purchase 
The definition of green purchase by enterprises can be divided into narrow and wide definitions focused on its 
functional and strategic viewpoints, respectively. The former means that enterprises drive only minimum activities 
for purchase required to cope with legal regulations for the environment or customers’ demand for what is related to 
the environment. Min and Galle (1997, 2001) examined American employees in charge of purchases to find out that 
they preferred executing green purchases as a countermeasure to environmental regulations concerning the 
partnership with suppliers and environment monitoring. The representative activities of enterprises making efforts to 
minimise the effects on the environment are Reduce, Reuse, Recycle (3R). The examples of executing purchasing 
activities as per the 3Rs are the inhibition of harmful substance in products, appropriate control of toxic wastes, 
compliance to the regulations on exhaust emissions, and execution of green purchasing to cope with the 
requirements for using recycled materials (Narasimhan and Carter, 1998). On the contrary, the wide concept of 
green purchasing is for enterprises to materialise the various programs designed for the improvement of 
environmental problems as well as for the increase of financial performance, which is in line with Green SCM to 
establish countermeasures to environmental issues in such comprehensible fields as making and executing 
purchasing policies, selecting/evaluating/developing suppliers, logistics, packing, 3Rs, and waste treatment (Zsidisin 
and Siferd, 2001). The example is to execute green purchasing for the improvement of the environment in treating 
surplus and scrap, designing, packing and labeling of products, selecting and evaluating suppliers, and selecting 
companies for transportation of harmful substance. 
2.2. Green Production 
Christie (1995) has defined a cleaner production system as “the producing method to minimize the production of 
harmful wastes and maximize the efficiency of energy and resource use and added that the ultimate purpose of this 
kind of cleaner production is to reduce or remove the roots producing polluted substance in the process of 
production for the realization of productivity improvement and energy and resource conservation.” That is, 
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utilisation of eco-friendly products may be the driving force for the creation of the added value of products and cost 
reduction to the effect that the environmental elements should be taken into consideration from the very stage of 
product designing in order to cause the effective use of resources and a basic reduction in environmental pollution. 
2.3. Green Logistics 
Sbihi and Eglese (2010) suggested that the way for the current government to establish plans for green logistics 
that can prevent the waste of resources. Liu Ping (2009) emphasised the continuous interest in development and 
advance of green logistics while stating the effect created by each environmental factor such as noise and air 
pollution from means of transportation, waste of unnecessary packing material and other factors caused from 
warehouse. Bowersox and Closs (1996) argued that even if a logistics system might be a potential cause of 
environment pollution in the process of transportation and packing, it is one of a nation’s available resources that 
can reduce or resolve ecological problems from the point of a positive view. Sarkis (2003) defines the concept of 
environmental logistics as the combination of environmentally friendly enterprise management and reverse logistics. 
That is, the activities of green logistics are to construct a system of resource recycling through the ultimate reduction 
and recycling of wastes by treating the wastes produced in the entire process of logistic activity from the producing 
phase of products to recovery and treatment when their lives come to an end. A green logistics system should also 
be systematically driven by enterprises from the aspects of strategy for core business. 
2.4. Reuse 
The life-cycle of a product, from production to reuse and landfill, needs a driving force for environmentally 
friendly activities and the construction of a resource cycling system. The policies for environmentally friendly 
logistics needs an aggressive drive of the 3Rs (Reduce, Reuse, Recycle) by resource circulation. Experts employ 
more concrete expressions to put the reusing and re-manufacturing of products (the strategy of higher added value 
and easiest to be realised among the concepts of environmentally friendly production) at the top of the list over 
enhancement of product utilisation and extension of lifespan in the circulation of product. 
3. Research Model and Hypothesis 
3.1. Research Hypothesis 
This study has examined Green SCM activities of Korean small and medium enterprises to find out what 
differences exist in their green management activities across the stages of their supply chain network. With the 
assumption that green management activities may differ depending on the position of the supply network 
management, this study has examined the awareness of and activities for green management by classifying 
enterprises’ activities into purchase, production, logistics, transportation and delivery, and reuse. Then, this paper 
discusses the implications of Green SCM in small and medium enterprises, for which the following study 
hypotheses have been established. 
Hypothesis 1: There are some differences in green management activities depending on each stage of the supply 
chain network. 
Nowadays, small and medium enterprises cannot ignore environmental management any more since 
conglomerates have been reinforcing their demands for environment protection on their subcontractors of small and 
medium enterprises from the perspective of controlling environmentally friendly supply networks. Recently, supply 
network management has become a major factor swaying the competitiveness of an enterprise. However, even 
though an enterprise in a supply network may carry out green management, the performance of its green 
management should be necessarily low unless its suppliers practice it together. Consequently, an enterprise 
intending to carry out green management is demanding its suppliers to do the same. For this reason, this study has 
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examined green management activities by the position of the supply chain network as in hypothesis 1. In other 
words, the position of the supply chain network has been largely classified into a manufacturing part and a 
distributing & selling part to reveal any difference between them. 
3.2. Data and Methodology 
For verification of the study model and hypotheses, empirical analysis was made throughout the survey. The 
survey was e-mailed, mailed and delivered in person to 700 enterprises and then the responses from 132 of them 
were recovered. The recovery rate was about 20% on the basis of the number of enterprises targeted for 
investigation. 36.6% out of the responding enterprises were engaged in purchase/manufacture/production and 67.4% 
of them in sales/distribution/logistics. As for business type, 25.0% of them were involved in manufacturing, 33.3% 
in distribution and logistics, 9.8% in info-communication and 31.8% in ‘others’, including financial business. 
4. Results  
This study has examined green SCM activities of Korean small and medium enterprises to find out what 
differences exist in their green management activities across supply chain processes. 
4.1. Factor Analysis 
For the classification of awareness and patterns of green management activities, factors have been analysed. This 
study has applied a 5-point scale as a respondent-centered approach. Moreover, this study has classified the 
activities by SCM processes into several factors to find out if green management activities may differ depending on 
such SCM processes as purchase, production, logistics and reuse. Table 1 shows the results from the deduction of an 
element matrix of factor loading by item into the principal component analysis, and indicates the result of factor 
analysis based on these items. Factor analysis resulted in the classification of the activities by SCM process into the 
total 4 factors (green purchase, green production, green logistics, reuse). As seen in Table 1, all the values of those 
items have found to be above the base line of 0.6. 
           Table 1. Factor Analysis 
Survey Items 
Factor loading 
Green 
Production Reuse 
Green 
Logistics 
Green 
Purchase 
Adoption and execution of manufacturing technologies considering the environment .852 .203 .189 .246 
Design of manufacturing facilities considering the environment .844 .219 .179 .277 
Establishment and effective control of environmentally friendly technologies and 
products .834 .088 .264 .215 
Effort for preventing environmental pollution in the process of manufacturing .830 .272 .237 .175 
Effort to minimise the wastes produced in the process of manufacturing .774 .327 .191 .104 
Investment to develop clean technologies .731 .211 .083 .294 
Reduction of packing material waste by raising the rate of its use .302 .822 .189 .117 
Reuse packing material/reduction of reverse logistics quantity caused by waste 
generation .357 .795 .214 .169 
Making the used cardboard into filling or reusing it as filling .331 .684 .106 .155 
Implementation of ways for storing, loading and unloading in a warehouse for a reuse 
purpose .188 .675 .525 .148 
Reuse of the material stored in a warehouse .200 .630 .410 .044 
Deciding inventory level to minimise waste in a warehouse, inventory turnover, first-
in/out .244 .279 .773 .250 
Standardisation of products/reduction of weight for a high loading rate and delivery 
efficiency .261 .368 .740 .115 
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Decrease of delivery times/increase delivery efficiency by removing unnecessary 
deliveries .156 .228 .718 .277 
Location control in the order of standardisation for higher energy efficiency in a 
warehouse .464 .200 .653 .150 
Implementing logistics standardisation of bar-code and pallet etc. .222 -.002 .621 .090 
Suppliers’ awareness of their partner companies’ environmental management .115 .056 .189 .891 
Suppliers’ awareness of their own companies’ environmental management .272 .136 .261 .849 
Demand of eco-friendly raw material on suppliers .344 .223 .073 .758 
Demand of implementation of environmental system on suppliers .372 .092 .094 .748 
4.2. Result 
Table 2 shows the results of the sample-paired t-test to find out what differences are in green management 
activities depending on what stages small and medium enterprises are in a supply chain network. 
                     Table 2. Sample-paired t test 
SCM Process Mean t-value p-value 
Green Purchase Vs. Green Production 2.799 Vs. 2.812 0.183 0.855 
Green Purchase Vs. Green Logistics 2.799 Vs. 3.029 3.008 0.003 
Green Purchase Vs. Green Reuse 2.799 Vs. 3.082 -3.491 0.001 
 
The results show there is no significant difference between green purchase and production processes since the p-
value is 0.855. However, there are significant differences between green purchase and other processes such as green 
logistics and green reuse, which show p-values of 0.003 and 0.001. Thus, the results state that at a significant level of 
0.05, small-medium enterprises have different green business activities across supply chain processes and firms tend 
to do more green business as they are likely to be in downstream processes. 
5. Conclusion 
This study investigated how green SCM activities of small and medium enterprises can be different in their green 
management activities across the process stages of their supply chain network. The results show there are 
correlations between upstream and downstream processes. There was no significant difference between green 
purchase and production processes. However, there were significant differences between green purchase and other 
processes such as green logistics and green reuse. 
The limitation and future work are as follows: Some enterprises were not aware of the importance of green SCM 
activities and therefore they had no departments to take care of it. Others, not aware of green management yet, 
complained of difficulties in responding to the questionnaire. Thus, persons who are usually in charge of sales and 
marketing participated in the survey rather than CEOs. Future studies need to get responses from CEOs or those who 
have a good understanding of green management in order to collect more reliable samples. 
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